Objective: To analyze the frequency of performing bimanual palpation (BP) during transurethral resection of the bladder tumor (TURBT) and to identify its predictors.
Introduction
Bladder cancer is the most common urinary tract malignancy, affecting 430,000 people yearly all over the world. [1] At the time of the diagnosis, about 78% of the patients have non-muscle-invasive bladder cancer (NMIBC), while a muscle-invasive bladder cancer (MIBC) is diagnosed in the remaining percentage of patients. [2] Accurate staging before treatment is essential for appropriate patient management. Standard staging methods comprise bimanual palpation (BP) at the time of transurethral resection of the bladder tumor (TURBT), microscopic examination of TURBT surgical specimen and use of computed tomography (CT) or magnetic resonance imaging (MRI). [3] [4] [5] [6] BP is an old and traditional clinical staging tool with limited and inconsistent evidence concerning its diagnostic accuracy. According to clinical guidelines released by the European Association of Urology (EAU), BP remains a standard part of TURBT protocol. [7] However, clinical observations suggest that-in the era of imaging studies-surgeons often do not perform BP. However, this phenomenon has not been accurately studied yet.
The aim of the study was to analyze the frequency of performing BP during TURBT and to identify its predictors.
Material and methods

Patients
Medical records of 568 consecutive patients who underwent TURBT in a single department in the period of January 2011-December 2016 due to primary bladder cancer were reviewed retrospectively. Demographic (sex and age), surgical (number, size and location of tumors) and pathological (stage and grade) parametres were analyzed. Tumors were staged according to the 2009 TNM classification and graded according to the 2004 WHO/ISUP grading system. BP was defined as the palpation of the bladder with left hand placed on the lower abdominal wall and right index finger introduced into a vagina in the female or the rectum in the male patients. BPs were performed in the operative room directly before TURBT, when patients were already anesthetized. Patients were considered to undergo BP based on their surgical reports.
Surgeons
Six female and 24 male surgeons who individually performed the avarage number of 18.9 (range 1-43) primary TURBTs were enrolled into the study Surgeons were divided into four groups based on their professional experiences: JR (Junior Residents)-residents of urology in the first three years of their training, SR (Senior Residents)-residents of urology in the second three years of their training, JS (Junior Specialists)-certified urologists up to 10 years after finishing the residency program, SS (Senior Specialists)-certified urologists for more than 10 years.
Statistical analysis
Percentages were calculated by dividing the number of records by the number of all available records. Continuous variables were presented as means. To evaluate factors that can be associated with performing BP univariate and multivariate stepwise forward logistic regression analyzes were used and a 2-sided p-value <0.05 was considered statistically significant. Statistical This was a retrospective non-interventional study, so the informed consent and the Ethical Board approval were waived according to institutional regulations.
Results
There were 407 men and 161 women in the study cohort, with the male to female ratio of 2.5. Table 2 .
Discussion
Accurate staging plays an indispensable role in the decisionmaking and management in patients with bladder cancer. We performed a retrospective analysis of BP performance in patients with bladder cancer, finding, that BP was often omitted, especially in cases of small, low stage tumors.
Study by Gray et al. [8] showed that early and accurate clinical staging decreases 5-year mortality rates in patients treated with radical cystectomy. Many authors have proven that diagnostic imaging such as CT, MRI or ultrasound may be efficient and accurate in clinical staging of bladder cancer. [9, 10] However, clinical staging includes also BP which remains basic, but an important staging tool. [3, 4, 11] Our study shows that more than half of the patients with primary bladder cancer do not undergo BP during TURBT, despite the clinical guideline statements. Kellett et al. [6] first noticed in 1980 that CT may be as good as BP. It seems that it is more and more common to rely only on radiographic findings rather than physical examination which may be related to poor sensitivity (43-46%) and moderate specificity (75-82%) of BP. [3, 5] However, Rozanski et al. [5] proved that performing BP independently improves staging accuracy, while combined with radiographic imaging it improves its specificity, positive and negative predictive values. Moreover, study by Wijkström et al. [12] showed that BP findings have a significant prognostic value for patient survival and thus are crucially important in clinical staging. On the other hand our study corresponds with other available data [3, 4, 13] showing lack of satisfactory concordance between results of BP with pathological results.
We also noticed that the percentage of patients who undergo BP differs significantly in certain subgroups. Firstly, stage of bladder cancer influenced the rate of performing BP. It was performed in as many as 76.6% of MIBC patients and only 39.5% of NMIBC patients. In a historical cohort, Ploeg et al. [13] noticed that 52.4% of their MIBC patients underwent BP, which was significantly lower relative to our cohort. This discrepancy may be partially explained by the fact that our department is a university teaching hospital, while Ploeg et al. [13] reported that BP is performed much more often in teaching than in non-teaching hospitals (62 vs. 30%). Grzegrzółkowski et al. [14] observed high accuracy of endoscopic visual staging in MIBC patients which explains why patients with MIBC undergo BP significantly more often than those with NMIBC. Moreover, in multivariate logistic regression analysis, we revealed that stage of the disease is an independent predictive factor for BP. Second, we noticed that surgeon's experience impacts the frequency of performing BP. Many authors suggest that surgeonrelated factors (especially professional experience) influence the recurrence risk after TURBT. [15, 16] In our study, senior residents did perform BP much more frequently than both junior residents and certified urologists. De Vries et al. [17] observed that senior residents show higher degree of completeness of the TURBT procedure with lower incidence of unintended events as compared to junior residents. However, surgical complications are more common with senior than junior residents. [18] Finally, when interpreting the phenomenon of higher BP rates among senior residents than certified urologists, one should remember that the overall quality of TURBT may be higher when performed by certified urologists. [19] We also observed that male urologists significantly more often perform BP than female urologists. The underlying cause is difficult to identify, however, the fact that female urologists may have less experience overall and less experience in oncological procedures in male patients could be of importance. [20, 21] Though the aim of the study was not to assess the accuracy of BP it seems to be important to notice that even among patients with NMIBC, some cases had palpable tumor and immobile bladder as detected with BP. This fact however does not prove, that BP should not be performed, because, as it was discussed before, performing BP improves staging accuracy. [5] Main limitation of our study is its local character of analysis which may show some department-specific observations, especially as it is a tertiary center and a university hospital. The number of patients with MIBC, which are of the greatest importance in the context of BP, was limited. We have not analyzed available pathological data of cases who underwent radical cystectomy, thus value of BP was not evaluated. However, such studies have been previously performed and their results are available in the literature. [4, 13] It is also a retrospective analysis which is based on medical documentation, so incomplete medical files may be a source of bias.
In conclusion, only minority of patients with primary bladder tumors submitted to TURBT undergo BP. Tumors of >3 cm, MIBC, senior resident surgeon and male surgeon are independent predictive factors for BP. Though it has been proved that bimanual palpation is beneficial for accurate tumor staging in patients with bladder cancer, it is very often omitted during TURBT.
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